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[Title of Document] Specification 

[Title of Invention] Medical Composition for Reduction of Pain or Spasms of Patients with 
Spinal Cord Injury 
[Claims of invention] 

[Claim 1] A medical composition for reducing pain and spasms of patients with spinal 
cord injury, containing an effective amount of cGMP PDE5 inhibitor. 

[Claim 2] The medical composition described in Claim 1, characterized by the fact that 
the aforementioned inhibitor is administered orally. 

[Claim 3] The medical composition described in Claim 1 or 2, characterized by the 
fact that the daily dosage of the aforementioned inhibitor is in the range of 5 to 500 mg. 

[Claim 4] The medical composition described in one of Claims 1 to 3, characterized by 
the fact that the aforementioned inhibitor has IC50 in [sic; of] 100 nanomoles or less. 

[Claim 5] The medical composition described in one of Claims 1 to 4, characterized by 
the fact that the aforementioned inhibitor has a selectivity ratio of 100 or higher. 

[Claim 6] The medical composition described in one of Claims 1 to 5, characterized by 
the fact that the aforementioned inhibitor is a compound shown by the following general formula 
(I): 

[Chemical formula 1] 



0 R 1 




[Wherein, 

R 1 is H; C1-C3 alkyl, C1-C3 perfluoroalkyl, or C3-C5 cycloalkyl 

R 2 is H; Ci-Ce alkyl that may be substituted with C3-C6 cycloalkyl, C1-C3 perfluoroalkyl, or 
C3-C6 cycloalkyl 

R 3 is a C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl, C1-C6 perfluoroalkyl, 
C3-C5 cycloalkyl, C3-C6 alkenyl, or C3-C6 alkinyl 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or CO2R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; C0 2 R 7 ; halogen; NR 5 R 6 ; 
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NHS0 2 NR 5 R 6 ; NHSO2R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 

R 5 and R 6 each independently is H or C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

9 10 12 
R and R form a pyrolidinyl, piperidino, morpholino, or 4-N(R )piperazinyl group with a 

nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 

C 4 alkyl, C1-C3 alkoxy, NR I3 R 14 , or CONR 13 R 14 ; 

R is H or a C1-C3 alkyl that may be substituted with phenyl (hydroxy) C2-C3 alkyl or Ci- 

C4 alkanyl; 

R 12 is H; Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, (hydroxy) C 2 -C 6 alkyl, (R 13 R 14 N) C2-C6 
alkyl, (R 13 R 14 NOC) Ci-C 6 alkyl, CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR 13 R 14 ; and 

R 13 and R 14 each independently is H; C1-C4 alkyl (C1-C3 alkoxy) C2-C4 alkyl, or (hydroxy) 
C2-C4 alkyl] or a medically allowable [physiologically acceptable] salt of the same. 

[Claim 7] The medical composition described in one of Claims 1 to 6, characterized by 
the fact that the aforementioned inhibitor is sildenafil or a medically allowable salt of the same. 

[Claim 8] The medical composition described in Claim 7, characterized by the fact that 
the daily dosage of the aforementioned inhibitor is in the range of 10 to 100 mg. 

[Claim 9] Application of cGMP PDE5 inhibitor in the production of a medical 
composition for reducing pains and spasms in patients with spinal cord injury. 

[Claim 10] Application described in Claim 9, characterized by the fact that the 
aforementioned inhibitor is orally administered. 

[Claim 1 1] Application described in Claim 9 or 10, characterized by the fact that the daily 
dosage of the aforementioned inhibitor is in the range of 5 to 500 mg. 

[Claim 12] Application described in one of Claims 9 to 1 1, characterized by the fact that the 
aforementioned inhibitor has IC50 in [of] 100 nanomoles or less. 

[Claim 13] Application described in one of Claims 9 to 12, characterized by the fact that the 
aforementioned inhibitor has a selectivity ratio of 100 or higher. 

[Claim 14] Application described in one of Claims 9 to 13, characterized by the fact that the 
aforementioned inhibitor is a compound represented by general formula (I) below: 
[Chemical formula 2] 
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0 R 1 




[Wherein, 

R 1 is H; C1-C3 alkyl, C1-C3 perfluoroalkyl, or C3-C5 cycloalkyl 

R 2 is H; C1-C6 alkyl that may be substituted with C3-C6 cycloalkyl, C1-C3 perfluoroalkyl, or 
C3-C6 cycloalkyl 

R is a C1-C6 alkyl that may be substituted with C3-C6 cycloalkyl, C1-C6 perfluoroalkyl, C3- 
C5 cycloalkyl, C3-C6 alkenyl, or C3-C6 alkinyl 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or CO2R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; CO2R 7 ; halogen; NR 5 R 6 ; 
NHS0 2 NR 5 R 6 ; NHSO2R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 

R J and R° are each independently H or a C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

9 10 12 
R and R form a pyrolidinyl, piperidino, morpholino, or 4-N(R )piperazinyl group with a 

nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 

C 4 alkyl, C1-C3 alkoxy, NR B R 14 , or CONR 13 R 14 ; 

R 11 is H or a C1-C3 alkyl that may be substituted with a phenyl (hydroxy) C2-C3 alkyl or Ci- 

C4 alkanyl 

R 12 is H; Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, (hydroxy) C 2 -C 6 alkyl, (R 13 R 14 N) C 2 -C 6 
alkyl, (R 13 R 14 NOC) Ci-C 6 alkyl, CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR 13 R 14 ; and 

R 13 and R 14 each independently is H; C1-C4 alkyl, (C1-C3 alkoxy) C2-C4 alkyl, or (hydroxy) 
C2-C4 alkyl] or a medically allowable salt of the same. 

[Claim 15] Application described in one of Claims 9 to 13, characterized by the fact that the 
aforementioned inhibitor is sildenafil or a medically allowable salt of the same. 
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[Claim 16] Application described in Claim 15, characterized by the fact that the daily 
dosage of the aforementioned inhibitor is in the range of 10 to 100 mg. 

[Claim 17] A method for reducing pain and spasms of patients with spinal cord injury in 
which an effective amount of cGMP PDE5 inhibitor is administered to the aforementioned patients 
for reducing pain and spasms. 

[Claim 18] The method described in Claim 17, characterized by the fact that the 
aforementioned inhibitor is orally administered. 

[Claim 19] The method described in Cclaim 17, characterized by the fact that the daily dose 
of the aforementioned inhibitor is in the range of 5 to 500 mg. 

[Claim 20] The method described in Claim 17, characterized by the fact that the 
aforementioned inhibitor has IC50 in [of] 100 nanomoles or less. 

[Claim 21] The method described in Claim 17, characterized by the fact that the 
aforementioned inhibitor has a selectivity ratio of 100 or higher. 

[Claim 22] The method described in Claim 17, characterized by the fact that the 
aforementioned inhibitor is a compound represented by general formula (I) below: 
[Chemical formula 31 



0 R 1 




[Wherein, 

R 1 is H; C1-C3 alkyl, C1-C3 perfluoroalkyl, or C3-C5 cycloalkyl 

R 2 is H; C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl, C1-C3 perfluoroalkyl, 
or C3-C6 cycloalkyl 

R 3 is C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl, C1-C6 perfluoroalkyl, C3- 
C5 cycloalkyl, C3-C6 alkenyl, or C3-C6 alkinyl 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or C0 2 R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; CO2R 7 ; halogen; NR 5 R 6 ; 
NHS0 2 NR 5 R 6 ; NHSO2R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 



66-4872 



8 



R 5 and R 6 each independently is H or a C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

9 10 12 
R and R form a pyrolidinyl, piperidino, morpholino, or 4-N(R )piperazinyl group with a 

nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 

C 4 alkyl, C1-C3 alkoxy, NR ,3 R 14 , or CONR l3 R 14 ; 

R is H or a C1-C3 alkyl that may be substituted with phenyl (hydroxy) C2-C3 alkyl or Ci- 

C4 alkanyl 

R 12 is H; Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, (hydroxy) C 2 -C 6 alkyl, (R 13 R 14 N) C 2 -C 6 
alkyl, (R 13 R 14 NOC) Ci-C 6 alkyl, CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR 13 R 14 ; and 

R 13 and R 14 each independently is H; C1-C4 alkyl, (C1-C3 alkoxy) C2-C4 alkyl, or (hydroxy) 
C 2 -C4 alkyl] or a medically allowable salt of the same. 

[Claim 23] The method described in Claim 17, characterized by the fact that the 
aforementioned inhibitor is sildenafil or a medically allowable salt of the same. 

[Claim 24] The method described in Claim 23, characterized by the fact that the daily 
dosage of the aforementioned inhibitor is in the range of 10 to 100 mg. 
[Detailed description of the invention] 

[0001] 

[Technical field of the invention] 

The present invention pertains to a method for reducing pain and spasms of patients which 
includes administering a cGMP PDE5 inhibitor (cyclic guanosine monophosphate 
phosphodiesterase 5 type of enzyme) to patients with spinal cord injuries, to a medical composition 
for reducing pain and spasms of patients with spinal cord injury that includes an effective amount of 
the above-mentioned inhibitor, and to an application of the above-mentioned inhibitor in the 
production of the above-mentioned medical composition. 

[0002] 

[Prior art] 

It is described that the cGMP PDE5 inhibitor is effective for the treatment of male 
impotence = male erectile dysfunction (MED) in WO94/28902 (see patent reference 1 for further 
information). Based on the aforementioned knowledge, a product known by the common name of 
sildenafil citrate, known by the chemical name l-[[3-(6,7-dihydro-l-methyl-7-oxy-3-propyl-lH- 
pyrazolo[4,3-d]pyrimidine-5-yl)-4-ethoxy phenyl] sulfonyl-4-methyl piperazine monocitrate, and 
known by the product name Viagra (trade name), was developed and resulted in a remarkable 
treatment agent for MED. 
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[0003] 

Spinal cord injuries are injuries of the spine and spinal cord and are classified as open 
injuries (caused by a stab wound, gunshot wound, etc.) and closed injuries based on natural causes, 
but in many cases are classified under the latter. In general, the spine is injured by forces associated 
with fracture or dislocation of the spine, in many cases, and injuries do occur based on excessive 
bending and excessive stretching. A high proportion [of injuries] are concentrated in the neck-chest 
area and chest-hip area. Historically, they have been classified as spinal cord concussion and 
contusion wounds, laceration wounds, and spinal cord hematoma as in the case of external injuries 
to the head (quoted from The New Medical Dictionary, Medical-Dental Publication Co.). 

[0004] 

Contusion wounds are structural injuries to the spinal cord. A complete hardening of the 
membrane and separation of the spinal cord is a primary maximum level injury, but in many cases 
separation of the hardened membrane is absent and, based on the secondary injuries after bleeding 
or hyposarca, they exhibit motion-sense paralysis, bladder-rectum problems, and autonomic 
nervous system problems below the more serious level (quoted from The New Medical Dictionary, 
Medical-Dental Publication Co.). 

[0005] 

In general, pain or spasms of patients with spinal cord injuries increase in cold weather and 
on days with low pressure, and the pain is excessive and hard to bear. 
[0006] 

Japanese Kokai Patent Application No. 2001-122803 states that the cGMP PDE5 -inhibitor- 
containing sildenafil is effective for the treatment of neuropathy, in particular, diabetic neuropathy 
(see patent reference 2 for further information). 

[0007] 

N.K. Jain et al., Brain Research 909 (2001) pp. 170-178 states that sildenafil generates an anti- 
disturbance acceptor 1 or peripheral disturbance acceptor, and that the pain-free effect is possibly 
enhanced by nitroprusside sodium and L-arginine through the activated NO-cGMP route (see non- 
patent reference 1 for further information). 
[0008] 

R. Asomoza-Espinosa et al., European Journal of Pharmacology 418 (2001) 195-200, states 
that sildenafil initiates anti-disturbance acceptor activity and increases the anti-disturbance acceptor 
activity of dichlorphenac [or diclofenac] through the inhibition of cGMP decomposition (see non- 
patent reference 2 for further information). 

[0009] 

1 [Uncomfirmed translation] 
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T. Mixcoatl-Zecuatl et al., European Journal of Pharmacology 400 (2000) 81-87, states that 
sildenafil significantly increases the morphine derivative anti-disturbance acceptor and that the anti- 
disturbance acceptor generated by morphine causes inhibition of cGMP decomposition (see non- 
patent reference 3 for further information). 

[Patent reference 1] 

WO94/28902 

[Patent reference 2] 

Japanese Kokai Patent Application No. 2001-122803 
[Non-patent reference 1] 

N.K. Jain et al., Brain Research 909 (2001) 170-178 
[Non-patent reference 2] 

R. Asomoza-Espinosa et al., European Journal of Pharmacology 418 (2001) 195-200 
[Non-patent reference 3] 

T. Mixcoatl-Zecuatl et al., European Journal of Pharmacology 4400 (200) 81-87 
[Problems to be solved by the invention] 

Surprisingly, a reduction in pain or spasms was observed when sildenafil citrate, used for 
the treatment of impotence, was administered to patients with spinal cord injury for the purpose of 
improvement of sexual function problems. It seems that pain or spasms of patients with spinal cord 
injury increase(s) in cold weather and on days with low pressure, and the pain is excessive and hard 
to bear. 

[0011] 

Reduction of pain was not possible when other pain killers such as Loxonin and Voltaren 
[transliterations] were used for the purpose of reducing of the above-mentioned pain, but the above- 
mentioned pain or spasms was/were reduced significantly when sildenafil citrate was administered; 
the result was totally unexpected and the effect achieved was significant. 

[0012] 

Based on the above-mentioned background, it is essential to provide a new type of pain and 
spasm-reducing drug for the reduction of pain and spasms of patients with spinal cord injury. 
[0013] 

Sildenafil citrate is a cGMP PDE5 inhibitor and the initial pharmacological effect of the 
substance is an expansion of the blood vessels. 

It is not our desire to restrict the theory but it is hypothesized that shrinkage of the end blood 
vessels and blood circulation problems due to spinal cord injury are conceivable as a cause of pain 
and spasms in patients with spinal cord injury. Therefore, it appears that the above-mentioned pain 
or spasms is/are reduced as a result a of reduction in the blood flow problems in the end blood 
vessels based on the blood vessel expansion effect and other pharmacological effects of sildenafil 
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citrate. However, the mechanism of the above-mentioned effect of reduction of pain and spasms by 
the medical composition of concern in the present invention is not well understood. 
[0014] 

[Means to solve the problems] 

In the first embodiment of the present invention, a medical composition for reducing pain or 
spasms of patients with spinal cord injury and containing an effective amount of cGMP PDE5 
inhibitor is produced. 

The aforementioned inhibitor can be orally administered. 

[0015] 

The daily dosage of the aforementioned inhibitor is in the range of 5 to 500 mg, the 
aforementioned inhibitor has IC50 in [of] 100 nanomoles or less, and furthermore, the inhibitor has 
a selectivity ratio of 100 or higher. 

[0016] 

The aforementioned inhibitor is a compound represented by the following general formula 

(I): 

[Chemical formula 4] 



0 R 1 




[Wherein, 

R 1 is H; C1-C3 alkyl; C1-C3 perfluoroalkyl; or C3-C5 cycloalkyl; 

R is H; C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl; C1-C3 perfluoroalkyl; 
or C3-C6 cycloalkyl; 

R 3 is a C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl; C1-C6 perfluoroalkyl; 
C3-C5 cycloalkyl; C3-C6 alkenyl; or C3-C6 alkinyl; 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or CO2R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; CO2R 7 ; halo; NR 5 R 5 ; 
NHS0 2 NR 5 R 6 ; NHSO;>R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 
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R 5 and R 6 are each independently H or a C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl; 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

R 9 and R 10 form a pyrolidinyl, piperidino, morpholino, or 4-N(R 12 )piperazinyl group with a 
nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 
C 4 alkyl, C1-C3 alkoxy, NR 13 R 14 , or CONR 13 R 14 ; 

R is H or a C1-C3 alkyl that may be substituted with phenyl; (hydroxy) C2-C3 alkyl; or Ci- 
C4 alkanoyl; 

R 12 is H; Ci-C 6 alkyl; (C1-C3 alkoxy) C 2 -C 6 alkyl; (hydroxy) C 2 -C 6 alkyl; (R 13 R 14 N) C 2 -C 6 
alkyl; (R 13 R 14 NOC) Ci-C 6 alkyl; CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR I3 R 14 ; and 

13 14 

R and R each independently is H; C1-C4 alkyl; (C1-C3 alkoxy) C2-C4 alkyl; or (hydroxy) 
C2-C4 alkyl] or a medically allowable salt of the same. 
[0017] 

Furthermore, the aforementioned inhibitor is sildenafil or a medically allowable salt of the 
same, and the daily dosage is in the range of 10 to 100 mg. 
[0018] 

In a different embodiment of the present invention, use of the cGMP PDE5 inhibitor in the 
production of a drug for reducing pain or spasms of patients with spinal cord injury is offered. 
The aforementioned inhibitor can be orally administered. 
[0019] 

The daily dosage of the aforementioned inhibitor is in the range of 5 to 500 mg, and the 
aforementioned inhibitor has IC50 in [of] 100 nanomoles or less; furthermore, the inhibitor has a 
selectivity ratio of 100 or higher. 

[0020] 

The aforementioned inhibitor is a compound shown by the following general formula (I): 
fChemical formula 51 



0 R 1 
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[Wherein, 

R 1 is H; C1-C3 alky], C1-C3 perfluoroalkyl, or C3-C5 cycloalkyl 

R 2 is H; C1-C6 alkyl that may be substituted with C3-C6 cycloalkyl, C1-C3 perfluoroalkyl, or 
C3-C6 cycloalkyl 

R 3 is a C1-C6 alkyl that may be substituted with a C3-C6 cycloalkyl, C1-C6 perfluoroalkyl, 
C3-C5 cycloalkyl, C3-C6 alkenyl, or C3-C6 alkinyl 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or CO2R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; CO2R 7 ; halogen; NR 5 R 6 ; 
NHS02NR 5 R 6 ; NHSO2R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 

R J and R° are each independently H or a C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

9 10 12 
R and R form a pyrolidinyl, piperidino, morpholino, or 4-N(R )piperazinyl group with a 

nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 

C 4 alkyl, C1-C3 alkoxy, NR 13 R 14 , or CONR 13 R 14 ; 

R 11 is H; or C1-C3 alkyl that may be substituted with a phenyl (hydroxy) C2-C3 alkyl, or Ci- 

C4 alkanyl 

R 12 is H; Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, (hydroxy) C 2 -C 6 alkyl, (R 13 R 14 N) C 2 -C 6 
alkyl, (R 13 R 14 NOC) Ci-C 6 alkyl, CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR 13 R 14 ; and 

R 13 and R 14 each independently is H; C1-C4 alkyl, (C1-C3 alkoxy) C2-C4 alkyl, or (hydroxy) 
C 2 -C4 alkyl] or a medically allowable salt of the same. 

[0021] 

Furthermore, the aforementioned inhibitor is a sildenafil or a medically allowable salt of the 
same, and the daily dosage is in the range of 10 to 100 mg. 
[0022] 

In a different embodiment of the present invention, it is a method for reducing pain or 
spasms of patients with spinal cord injury; a method to administer an effective amount of cGMP 
PDE5 inhibitor for the aforementioned patients is offered. 

The aforementioned inhibitor can be administered orally. 

[0023] 

The daily dosage of the aforementioned inhibitor is in the range of 5 to 500 mg, and the 
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aforementioned inhibitor has IC50 in [of] 100 nanomoles or less; furthermore, the inhibitor has a 
selectivity ratio of 100 or higher. 
[0024] 

The aforementioned inhibitor is a compound shown by the following general formula (I): 
[Chemical formula 6] 



0 R 1 




[Wherein, 

R 1 is H; C1-C3 alkyl, C1-C3 perfluoroalkyl, or C3-C5 cycloalkyl 

R 2 is H or a C1-C6 alkyl that may be substituted with C3-C6 cycloalkyl, C1-C3 
perfluoroalkyl, or C3-C6 cycloalkyl 

R 3 is a Ci-Ce alkyl that may be substituted with a C3-C6 cycloalkyl, C1-C6 perfluoroalkyl, 
C3-C5 cycloalkyl, C3-C6 alkenyl, or C3-C6 alkinyl 

R 4 is a C1-C4 alkyl that may be substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 , or CO2R 7 ; C 2 - 
C 4 alkenyl that may be substituted with CN, CONR 5 R 6 , or CO2R 7 ; C2-C4 alkanoyl that may be 
substituted with NR 5 R 6 ; (hydroxy) C2-C4 alkyl that may be substituted with NR 5 R 6 ; (C2-C3 alkoxy) 
C1-C2 alkyl that may be substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; CO2R 7 ; halogen; NR 5 R 6 ; 
NHS0 2 NR 5 R 6 ; NHSO2R 8 ; S0 2 NR 9 R 10 ; or phenyl, pyridyl, pyrimidyl, imidazolyl, oxazolyl, 
thiazolyl, thienyl, or triazolyl, and one of them is substituted with a methyl group; 

R 5 and R 6 each independently is H or a C1-C4 alkyl or forms a pyrolidinyl, piperidino, 
morpholino, 4-N(R n )piperazinyl, or imidazoyl group with a nitrogen atom bonded to the group, 
and the aforementioned groups may be substituted with either methyl or OH; 

R 7 is either H or a C1-C4 alkyl 

R 8 is a C1-C3 alkyl that may be substituted with NR 5 R 6 ; 

9 10 12 
R and R form a pyrolidinyl, piperidino, morpholino, or 4-N(R )piperazinyl group with a 

nitrogen atom bonded to the groups, and the aforementioned groups may be substituted with a Ci- 

C 4 alkyl, C1-C3 alkoxy, NR 13 R 14 , or CONR ,3 R 14 ; 

R" isH or a C1-C3 alkyl that may be substituted with a phenyl (hydroxy) C2-C3 alkyl or Ci- 

C 4 alkanyl 

R 12 is H; Ci-C 6 alkyl, (C1-C3 alkoxy) C 2 -C 6 alkyl, (hydroxy) C 2 -C 6 alkyl, (R 13 R 14 N) C 2 -C 6 
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alkyl, (R 13 R 14 NOC) Ci-C 6 alkyl, CONR 13 R 14 ; CSNR 13 R 14 ; or C(NH)NR 13 R 14 ; and 

R 13 and R 14 each independently is H; C1-C4 alkyl, (C1-C3 alkoxy) C2-C4 alkyl, or (hydroxy) 

C2-C4 alkyl] or a medically allowable salt of the same. 
[0025] 

Furthermore, the aforementioned inhibitor is a sildenafil or a medically allowable salt of the 
same, and the daily dosage is in the range of 10 to 100 mg. 
[0026] 

The cGMP PDE5 inhibitor suitable to be used in the present invention includes those listed 

below: 

Pyrazolo[4,3-d]pyrimidine-7-one disclosed in EP-A-0463756; pyrazolo[4,3-d]pyrimidine-7- 
one disclosed in EP-A-0526004; pyrazolo[4,3-d]pyrimidine-7-one disclosed in World Patent Kokai 
Application No. WO93/06104; isomer pyrazolo[3,4-d]pyrimidine-7-one disclosed in World Patent 
Kokai Application No. WO93/07149; quinazoline-4-one disclosed in World Patent Kokai 
Application No. WO93/12095; pyrido[3,2-d]pyrimidine-4-one disclosed in World Patent Kokai 
Application No. WO94/05661; pyrine-6-one disclosed in World Patent Kokai Application No. 
WO94/00453; pyrazolo [4,3-d] pyrimidine- 7-one disclosed in World Patent Kokai Application No. 
W098/49166, pyrazolo[4,3-d]pyrimidine-7-one disclosed in World Patent Kokai Application No. 
W099/54333; pyrazolo[4,3-d]pyrimidine-4-one disclosed in EP-A-099575 1 ; pyrazolo[4,3- 
d]pyrimidine-7-one disclosed in World Patent Kokai Application No. WO00/24745; pyrazolo[4,3- 
d]pyrimidine-4-one disclosed in EP-A-0995750; hexahydropiradino^'J'iejlpyridotS^-dJindole- 
1,4-dione disclosed in World Patent Kokai Application No. W095/19978; imidazo[5,l- 
f][l,2,4]triazine-one disclosed in EP-A-1092719 and World Patent Kokai Application No. 
W099/24433; and bicyclic compound disclosed in World Patent Kokai Application No. 
WO93/07124. 

[0027] 

Examples of a suitable PDE5 inhibitors used in the present invention further include those 
listed below: 

Pyrazolo[4,3-d]pyrimidine-7-one disclosed in World Patent Kokai Application No. 
WOO 1/271 12; pyrazolo[4,3-d]pyrimidine-7-one disclosed in World Patent Kokai Application No. 
WOO 1/271 13; a compound disclosed in EP-A- 10927 18 and a compound disclosed in EP-A- 
102719; a tricyclic compound disclosed in EP-A-1241 170; alkyl sulfone compound disclosed in 
World Patent Kokai Application No. WO02/074774; a compound disclosed in World Patent Kokai 
Application No. WO02/072586; a compound disclosed in World Patent Kokai Application No. 
WO02/079203; and a compound disclosed in World Patent Kokai Application No. WO02/074312. 

[0028] 

The desirable V[sic; 5] types of phosphodiesterase inhibitor used in the present invention 
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include those listed below: 
[0029] 

5-[2-ethoxy-5-(4-methyl-l-piperazinyl-sulfonyl) phenyl]-l-methyl-3-n-propyl-l,6-dihydro- 
7H-pyrazolo[4,3-d]pyiimidine-7-one (sildenafil) also known as l-[[3-(6,7-dihydro-l-methyl-7-oxo- 
3-propyl-lH-pyrazolo[43-d]pyrimidine-5-yl)-4-ethoxy phenyl] sulfonyl]-4-methyl piperazine (see 
EP-A-0463756 for reference); 

[0030] 

5-(2-ethoxy-5-morpholinoacetyl phenyl)- 1 - methyl-3-n-propyl- 1 ,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidine-7-one (see EP-A-0526004 for reference); 
[0031] 

3-ethyl-5-[5-(4-ethyl piperazine- l-yl-sulfonyl)-2-n-propoxy phenyl]- 2-(pyridine-2-yl) 
methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-one (see W098/49166 for reference); 
[0032] 

3-ethyl-5-[5-(4-ethyl piperazine- l-yl-sulfonyl)-2-(2-methoxy ethoxy) pyridine-3-yl]-2- 
(pyridine-2-yl] methyl-2,6-dihydro-7H-pyrazolo[43-d]pyrimidine-7-one (see W099/54333 for 
reference); 

[0033] 

(+)-3-ethyl-5-[5-(4-ethyl piperazine- l-yl-sulfonyl)-2-(2-methoxy-l(R)-methyl 
ethoxy)pyridine-3-yl]-2-methyl-2,6-dihydro-7H-pyrazolo[4^-d]pyrimidine-7-one also known as 3- 
ethyl-5-{5-[4-ethyl piperazine-l-yl-sulfonyl]-2-([(lR)-2-methoxy-l-methyl ethyl] oxy)pyridine-3- 
yl}-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-one also known as l-{6-ethoxy-5-[3- 
ethyl-6,7-dihydro-2-(2-methoxyethyl-7-oxo-2H-pyrazolo [4,3-d]pyrimidine-5-yl]-3-pyridyl 
sulfonyl}-4-ethyl piperazine (see W099/54333 for reference); 

[0034] 

5-[2-ethoxy-5-(4-ethyl piperazine-l-yl-sulfonyl)pyridine-3-yl]-3-ethyl-2-(2-methoxy ethyl]- 
2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-one (see WO01/271 13, application example. 8 for 
reference); 

[0035] 

5-[2-iso-butoxy-5-(4-ethyl piperazine-l-yl-sulfonyl)pyridine-3-yl]-3-ethyl-2-(l-methyl 
piperazine-4-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-one (see WO01/27113, application 
example 15 for reference); 

[0036] 

5-[2-ethoxy-5-(4-ethyl piperazine-l-yl-sulfonyl)pyridine-3-yl]-3-ethyl-2-phenyl-2,6- 
dihydro-7H-pyrazolo[43-d]pyrimidine-7-one (see WO01/271 13, application example 66 for 
reference); 

[0037] 
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5-(5-acetyl-2-propyl-3-pyridinyl)-3-ethyl-2-(l-isopro^ 
pyrazolo[4,3-d]pyrimidine-7-one (see WO01/27112, application example 124 for reference); 
[0038] 

5-(5-acetyl-2-butoxy-3-pyridinyl)-3-e^ 
pyrazolo[4,3-d]pyrimidine-7-one (see WO01/271 12, application example 132 for reference); 
[0039] 

(6R, 12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylene dioxy phenyl) 
pyradino[2\ V: 6,l]pyrido[3,4-b]indole-l,4-dione (tadalafil, IC-351, Cialis (tradename)), namely, 
the compound described in Application examples 78 and 95, and of World Kokai Patent 
Application [sic] and Application examples 1, 3, 7, and 8; 

[0040] 

2-[2-ethoxy-5-(4-ethyl-piperazine-l-yl-l-sulfonyl>phenyl]-5-methyl-7-propyl-3H- 
imidazo[5,l-f] [l,2,4]triazine-4-one (vardenafil) also known as l-[[3-(3,4-dihydro-5-methyl-4-oxo- 
7-propyl imidazo[5,l-f]azo-triazine-2-yl)-4-ethoxy phenyl] sulfonyl]-4-ethyl piperazine, namely, 
the compound described in Application examples 20, 19, 337 and 336 of World Kokai Patent 
Application No. W099/24433. 

[0041] 

The compound (EIS AT) described in Application example 1 1 of World Kokai Patent 
Application No. WO93/07124; 
[0042] 

Compound 3 and compound 14 described in Rotella D.P, J. Med. Chem., 2000, 43, 1257; 
[0043] 

4-(4-chlorobenzyl)amino-6,7,8-trimethoxy quinozoline; and 

7,8-dihydro-8-oxo-6-[2-propoxy phenyl]- lH-imidazo[4,5-g]quinoline, and l-[3-[l-[(4- 
fluorophenyl)methyl]-7,8-dihydro-8-oxo-lH4inidazo[4,5-g]quinazoline-6-yl]-4-propoxy phenyl] 
carboxy amide. 

[0044] 

Different type of cGMP PDE5 inhibitor used effectively in the present invention includes 
those listed below: 

4-bromo-5-(pyridyl methyl amino)-6-[3-(4-chlorophenyl)-propoxy]-3(2H)pyridadinone; 1- 
[4-[(l,3-benzo dioxol-5-yl methyl)amino]-6-chloro-2-quinozolynyl]-4-piperidine-carboxylic acid 
monosodium salts (+)-cis-5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoro methyl)-phenyl methyl- 5- 
methyl-cyclopento-4,5]imidazo[2, l-b]purine-4-(3H)on; furazlocillin; cis-2-hexyl-5-methyl- 
3,4,5,6a,7,8,9,9a-octahydrocyclopento[4,5]-imidazo[2,l-b]purine-4-on; 3-acetyl-l-(2-cyclobenzyl)- 
2-propyl indole-6-carboxylate; 3-acetyl-l-(2-chlorobenzyl)-2-propyl indole-6-carboxyIate; 4- 
bromo-5-(3-pyridyl methyl amino)-6-(3-(4-chlorophenyl)propoxy)-3-(2H)piridadinone; 1 -methyl -5- 
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(5-morpholino acetyl-2-n-propoxy phenyl)-3-n-propyl-l ,6-dihydro-7H-pyrazolo(4,3-d)pyrimidine- 
7-one; and l-[4-[(l,3-benzodioxol-5-yl methyl) amino] -6-chloro-2-quinazolinyl]-4-piperidine 
carboxylic acid monosodium salts; Pharmaprojects No. 4516 (Glaxo Wellcome); Pharmaprojects 
No. 5051 (Bayer); Pharmaprojects No. 5064 (Kyowa Hakko; see WO96/26940 for reference); 
Pharmaprojects No. 5069 (Schering Plough); GF-196960 (Glaxo Wellcome); E-8010 and E-4010 
(Eisai); Bay-38-3045 & 38-9456 (Bayer); FR229934 and FR226807 (Fujisawa); and Sch-51866. 
[0045] 

Patent references and contents of published patent applications described above, in 
particular, the general formulas and example compounds listed, are used as references in the present 
specification. 

[0046] 

The compatability of each cGMP PDE5 inhibitor can be easily determined as an evaluation 
is performed for the effect and selectivity according to the method described in references, and a 
further evaluation is done for toxicity, absorption, metabolism, drug form, etc., according to the 
standard formulation process. 

[0047] 

Preferably, the cGMP PDE5 inhibitor has IC50 in [of] 100 nanomoles or less, preferably 50 
nanomoles or less, and especially 10 nanomoles or less. 
[0048] 

The IC50 value of the cGMP PDE5 inhibitor can be measured according to an established 
method described in the references, for example, methods such as those described in EP0463756- 
Bl andEP0526004-Al. 

[0049] 

It is desirable when the cGMP PDE5 inhibitor used in the present invention has selectivity 
for the PDE5 enzyme. It is desirable when the value is 100 or above. It is more desirable when the 
selectivity ratio of PDE5 and PDE3 is 300 or higher. It is especially desirable when the selectivity 
ratio of PDE3 and PDE4 is 100 or higher, preferably 300 or higher. 

[0050] 

The selectivity ratio can be easily determined by those skilled in the art. The IC50 value 
with respect to PDE3 and PDE4 can be measured according to established methods described in the 
references. See S.A. Ballard et al., Journal of Urology, 1998, Vol. 559, pages 2164-2171 for 
reference. 

[0051] 

Surprisingly, the cGMP PDE5 inhibitor, for example, sildenafil, can be used for reducing 
pain and spasms of patients with spinal cord injury when orally administered. 
[0052] 
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It is possible to administer the cGMP PDE5 inhibitor by itself, but for treatment of humans, 
in general, it is mixed with an appropriate vehicle, diluent, carrier, etc., according to standard 
pharmacological formulations. 

[0053] 

For example, the cGMP PDE5 inhibitor may be orally administered or placed under the 
tongue or next to the cheek in the form of a tablet, capsule, small ball, elixir, solution, or 
suspension. For an immediate effect-, delay-, improvement-, or controlled release, the 
aforementioned inhibitors may include flavors and colorants. 

[0054] 

The aforementioned tablet may include vehicles, for example, microcrystalline cellulose, 
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate, glycine, etc.; disintegrators, 
for example, starch powders (preferably, cornstarch, potato starch, or tapioca starch powder), 
sodium starch glycolate, cross carmellose sodium and certain types of composite silicates; 
granulating binders, for example, polyvinylpyrrolidone, hydroxypropylmethylcellulose, 
hydroxypropylcellulose, sucrose, gelatin, and acacia can be mentioned. Furthermore, lubricants, for 
example, magnesium stearate, stearic acid, glyceryl behenate, and talc may be included as well. 

[0055] 

A similar solid type of composition may be used as a filler in a gelatin capsule. For a 
desirable vehicle used in this case, lactose, starch, cellulose, lactose [sic], polyethylene glycols with 
high molecular weights, etc., can be mentioned. As for the aqueous suspension and/or elixir, the 
cGMP PDE5 inhibitor of the present invention may be used in combination with a variety of 
sweeteners, aromatic materials, coloring matters or dyes, emulsifiers, and/or suspensions, diluents, 
for example, water, ethanol, propylene glycol and glycerol, and mixtures of same. 

[0056] 

Furthermore, the cGMP PDE5 inhibitor may be administered non-orally, for example, it 
may be administered into veins, arteries, abdominal cavity, muscles or under the skin. Furthermore, 
the aforementioned inhibitors may be administered intravenously. In the aforementioned non-oral 
administration, the aforementioned inhibitor is commonly used in a sterilized solution containing 
other materials, for example, salts or glucose capable of making the solution isotonic with respect to 
blood. An appropriate buffering is required (preferably to pH 3-9) for the solution in some cases. 
The formulation of the non-oral composition under sterilized conditions can be easily achieved 
according to pharmacological technology known to those familiar with the art. 

[0057] 

The amount of the cGMP PDE5 inhibitor in the above-mentioned composition varies 
depending on the effect expected; for administration up to three times per day, an amount in the 
range of 1 to 500 mg is expected. In general, the daily requirement level of the cGMP PDE5 
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inhibitor for the human patient is in the range of 5 to 500 mg (one time or divided). In the case of 
sildenafil, a suitable amount is in the range of 10 to 100 mg per day up to three times. However, the 
actual amount is determined by the doctor in charge according to the age, weight, and symptoms of 
the patient. 

[0058] 

Therefore, for example, one or two tablets or capsules of the cGMP PDE5 inhibitor are 
administered each time, as needed, and 5 to 250 mg (for example, 10 to 100 mg) of active 
compound may be included. As described above, the actual amount administered is determined by 
the doctor according to the condition of the patient, and it varies depending on the age, weight, and 
response of the patient. The above-mentioned amount is an example of average administration. 
Needless to say, a higher or lower dosage may be more effective for some cases, and the present 
invention includes those cases as well. 

[0059] 

Furthermore, the cGMP PDE5 inhibitor may be administered through the nostrils or by 
inhaling and the inhibitor may be supplied in the form of a dry powder inhaler (inhaler) or aerosol 
spray from a pressurized container, pump, sprayer, or nebulizer with an appropriate injector, for 
example, dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, a 
hydrofluroalkane, for example, 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane, 
carbon dioxide, or other appropriate gases for convenience. In the case of a pressurized aerosol, the 
dosage unit can be determined by the valve provided for supplying the measured amount. The 
aforementioned pressurized container, pump, sprayer, or nebulizer includes a solution or suspension 
of the cGMP PDE5 inhibitor mixed with ethanol used as a solvent and an atomizing agent, and the 
aforementioned mixture may also include a lubricant, for example, sorbitan trioleate. For the 
capsule or cartridge (for example, made of gelatin) used for inhalers and insufflators, the cGMP 
PDE5 inhibitor and an appropriate powder base material, for example, lactose or a powder mixture 
of starches, can be included. 

[0060] 

For an aerosol or dry powder composition, an adjustment is made so that a pre-determined 
amount or "puff " includes 1 to 50 mg of cGMP PDE5 inhibitor to be supplied to the patient. 
[0061] 

The daily dosage based on the aerosol is in the range of 1 to 50 mg and is administered all at 
once or more typically, divided into multiple applications. 
[0062] 

Also, the cGMP PDE5 inhibitor may be administered in the form of a suppository or 
pessary. The cGMP PDE5 inhibitor may be used locally as a gel, hydrogel, lotion, solution, cream, 
ointment, or powder. Furthermore, the cGMP PDE5 inhibitor may be applied transdermally in the 
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form of a skin patch as well. 
[0063] 

When locally applied to the skin, the cGMP PDE5 inhibitor is used as an ointment in which 
said cGMP PDE5 inhibitor is suspended or dissolved in a mixture of one or more of the following: 
mineral oil, liquid paraffin, white paraffin, propylene glycol, polyoxyethylene polyoxypropylene 
mixture and emulsified wax, and water. Furthermore, the aforementioned inhibitor may be 
suspended or dissolved in a mixture of one or more of the following: mineral oil, sorbitan 
monostearate, polyethylene glycol, liquid paraffin, polysorbate 60, cetyl ester wax, cetearyl alcohol, 
2-octyl dodecanol, benzyl alcohol, and water to form a lotion or cream. 

[0064] 

Furthermore, the cGMP PDE5 inhibitor may be used in combination with cyclodextrin as 
well. It is known that cyclodextrin forms a clathorate and non-cyclic composite with a drug 
molecule. Improvement of the solubility, dissolving rate, biological effect, and/or stability of the 
drug molecule is made possible through the formation of a drug-cyclodextrin composite. In 
general, the drug-cyclodextrin composite is useful for the majority of forms of the drug and 
administration routes. Instead of forming a direct composite with the drug, the cyclodextrin may be 
used as a co-agent, for example, a carrier, diluent, or solubilizer. In general, a-, 0-, and y- 
cyclodextrins are commonly used and suitable examples are described in WO-A-91/1 1 172, WO-A- 
94/02518, and WO-A-98/55148. 

[0065] 

In general, oral administration of the cGMP PDE5 inhibitor is a desirable route for humans 
and is the most convenient. If the recipient suffers from swallowing problems or from the absence 
of drug absorption after oral administration, the drug is administered non-orally, or placed under the 
tongue or in the cheek for administration. 

[0066] 

Furthermore, the cGMP PDE5 inhibitor may be used in combination with other active 
agents. For suitable drugs, compounds that modulate the increase in the [probably should be 
"arterial"] atrial discharge of sodium (also known as atrial sodium discharge peptide), for example, 
an inhibitor for neutral end peptidase; compounds that inhibit angiotensin-converting enzyme, for 
example, enalapril; and inhibitors in which angiotensin-converting enzyme and neutral end 
peptidase are used in combination, for example, omaparalirate [transliteration]; angiotensin receptor 
antagonists, for example, rosartham [transliteration] ; matrix for NO-synthase, namely, L-arginine; 
calcium channel blockers, for example, amologipine [transliteration]; inhibitors for antagonists of 
end serine [transliteration] receptors and end serine-converting enzyme; cholesterol reducers, for 
example, statines and fibrates; anti-thrombocyte material and anti-thrombin agents, for example, 
tPA, uPA, warfarin, hirudin, and other thrombin inhibitors, heparin, thromboplastin activator 
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inhibitors; insulin induction agents, for example, reslin [transliteration]; and hypoglycemia agents, 
for example, glipizide; L-dopar and carbi-dopar acetyl cholin-esterase inhibitors, for example, 
donedipil [transliteration] and steroids; COX2 inhibitors; pregavalene; gavapentene 
[transliterations]; tricyclic antidepressants, for example, amitryptylin; non-steroidal anti- 
inflammatory drugs; and angiotensin-converting enzyme (ACE) inhibitors, for example, quinapril 
can be mentioned. As further desirable drugs, compounds that inhibit angiotensin-converting 
enzyme; angiotensin receptor-antagonist matrix for the NO-synthase antagonist of end serine 
receptors and end serine-con verting enzyme inhibitor cholesterol reducers; insulin induction agents; 
and hypoglycemia agents can be mentioned. In particular, insulin induction agents and 
hypoglycemia agents are desirable. 
[0067] 

It should be noted that reduction [of pain] in this case includes therapy and a treatment for 
temporary [pain] reduction and prevention in this specification. 
[0068] 

Furthermore, it should be noted that patients with spinal cord injury in this specification are 
not limited to humans but include mammals in general. 
[0069] 

[Application examples] 

The composition shown below is used as an example and the present invention is not at all 
limited by it. 
Application example 

Sildenafil citrate was orally administered to three male patients aged 30 to 73 having sexual 
function problems and physical pain. 

[0070] 
Subject patients 

[0071] 

Patient 1 : Male, age 37, 7th vertebra damaged-complete paralysis. Numbness and pain in upper 
limbs and lower limbs at all times. Erection failure. Daily activity depends on wheelchair. 
[0072] 

Patient 2: Male, age 73, 12th vertebra damaged - complete paralysis. Pain in upper limbs and lower 
limbs at all times. Erection failure. Daily activity depends on wheelchair. 
[0073] 

Patient 3: Male, age 30, 6th neck vertebra damaged - incomplete limb paralysis. Pain or spasms in 
upper limbs and lower limbs at all times. Erection failure. Daily activity depends on wheelchair. 

[0074] 
Dosage condition: 



66-4872 



23 



1 tablet of 50-mg Viagra (trade name) was administered to the above-mentioned patients, 1 
to 3 at a time, for pain and spasms. 
[0075] 

Clinical results such as effect - side effects - consumption 
[0076] 

Patient 1 : 30 minutes after oral administration, pain and spasms in the upper limbs and lower limbs 
began to subside; after 1 hour, pain reduction reached approximately 50%, and after that, reduced 
pain and spasms lasted for half of a day. Improvement of erection was noted. As a side effect, a 
slightly elevated body temperature was observed, but the fever disappeared within 2 to 3 hours. 
The drug was used for days for intense pain and spasms alone, and consumption was approximately 
3 to 4 times per month. 
[0077] 

Patient, 2: 1 hour after oral administration, easing of pain and spasms was observed; after that, 
reduced pain and spasms lasted for approximately one day. Improvement of erection was not 
observed. Therefore, the drug was used for pain and spasms alone. Side effects were absent. The 
drug was used for days for intense pain and spasms alone, and consumption was approximately 2 to 
3 times per month. 
[0078] 

Patient 3; 45 minutes after oral administration, easing of pain and spasms was observed; after that, 
reduced pain and spasms lasted for 5 to 6 hours. Improvement of erection was noted. Side effects 
were absent. The drug was used for days for intense pain and spasms or at the time of having sex, 
and consumption was approximately 2 to 3 times per month. 
[0079] 

Reduction in pain and spasms of patient with spinal cord injury as a result of sildenafil 
citrate are summarized in the Table I below. 
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[0080] 

Table T: Effect of Sildenafil citrate on pain and spasms of patients with spinal cord in jury 



Symptoms 



Spinal 
cord injury 



Age 



Dosage 



Appearance 
of effect 



Reduction in 
pain and 
spasms 



Retention of 
effect 



Side-effects 



Improved 
erection 



Patient 1 



Th7- 
[thoracic] 
complete 
paralysis 



37 
years 
old 



50 mg 



After 30 
minutes 



Approximately 
50% reduction 
in pain and 
spasms 
achieved 



Half day 



Slightly 
elevated body 
temperature 
(disappeared 
after 2 to 3 
hours) 



Yes 



Patient 2 



Un- 
complete 
paralysis 



73 
years 
old 



50 mg 



After 1 hour 



Approximately 
30% reduction 
in pain and 
spasms 



Approximately 
one day 



None 



No 



Patient 3 



C6- 
[cervical] 
incomplete 

limb 
paralysis 



30 
years 
old 



50 mg 



After 45 
minutes 



Approximately 
20% reduction 
in pain and 
spasms 



5 to 6 hours 



None 



Yes 



[0081] 

[Effect of the invention] 

According to the above-mentioned clinical test results, it is obvious that an approximately 
20 to 50% reduction in pain and spasms is achieved 30 minutes to 1 hour after the administration of 
50 mg of sildenafil citrate, and that the effect continues for from 5 to 6 hours to approximately 1 
day. A reduction in pain and spasms can be achieved among approximately 1/3 to 1/4 of patients 
with spinal cord injury with pain and spasms. Furthermore, reduction of pain and spasms was not 
possible for the above-mentioned patients 1 to 3 when analgesics (Loxanin, Voltaren, etc.) other 
than the aforementioned inhibitor were used; an appropriate use of the inhibitor is for reduction of 
pain and spasms in the lower limbs, and [with a] reduction of the amount of regularly used 
analgesics, in addition to the recovery of erection function. 
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[Document Name] Summary Sheet 
[Abstract] 

[Purpose] Production of a new type of medical composition for reduction of pain and spasms 
for patients with spinal cord injury. 

[Means of solution] The present invention pertains to a method for the reduction of pain and 
spasms in the above-mentioned patients, which includes the administration of sildenafil citrate, a 
cGMP PDE5 inhibitor, to patients with spinal cord injury, to a medical composition for reduction of 
pain and spasms for patients with spinal cord injury, which includes an effective amount of the 
above-mentioned inhibitor, and to the use of the above-mentioned inhibitor in the production of the 
above-mentioned medical composition. 
[Figures] None 
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[m^m 1 1 W?*s<7) cGMP PDE5 m^M z^ts- , 

[fff*^ 3 ] hu feiS^JO B 5- 5 0 0 mg-C^) & , If ^ 1 3ZJi 

[»*^4] lufBPfl«^J^\ i o o-^-y ^^*IC i c 50 £*1-^ If* 

umm 5 ] iuiepfi«^ij^\ 1 o o x ^ n^mvi&it zm-rz . tmm 1 



R 1 ; Ci -C3 T)V*)V ; Ci -C3 /^-^^^-nr^^r^ ; XfiC3 
-C5 v^nr^^;w-e^i9 ; 

R 2 t5 ? h ; Ci -C6 r ;K;i/t^ot^i:j; 19 C3 -Ce ->^Drm 
-effi^^tLfj^<7) ; Ci -C3 /N°-7;i/^-nT;i/^r;v ; XUCs -Cq i/?ur 




(0 
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R3 ^Ci -C6 T)V*)VX$><oXWs&^£ *) C3 -Ce y^nr^K-i 

&£*l£<><7> ; Ci -C6 ^-7;p*nr^ ; C3 -C5 nr^*^ ; 
C3 -C6 r;i"5r-;u ; Xitc^ -Ce r;K^;vt*i} ; 

R 4 tfCi -C4 T)l-*)VX£>^xm£-^£t) OH, NR5 r6 t CN, CO 
NR5 r6 XiiC0 2 R 7 Tg^ti^^ ; C 2 ~C 4 7;^^;K^oti 
1=HC «t 0 CN, CONR5 R6 X(iC02 R 7 xm&2 fitz i> (D ; C 2 -C4 T 
^K^otil^CJ: 0 NR5 r6 -cg#l£*L/t &<7) ; Ko^y) C 

2 -C 4 T^^r^-e^oT^^-m: 19 NR5 r6 XWMZfrtzkV) \ (C 2 -C 

3 TiVn^Py) Ci -C 2 7;i/^r^ot^i:i: OHXliNRS r6 -eg 
&Ztitzi>(D ; CONR5 r6 ; CO2 R 7 ;nr5 r6 ; NHSO2N 
R5 r6 ;NHS02 R 8 ; SO2 NR9 R 10 ; Xli 7 x -JK f'JyX t:<; 

R5 i:R6 ^Hv^z^jlLT, HXtiCi -C 4 T;V^-C&£/$\ XH^tti 
^7tV, 4-N (Rll) -tf^9 v-;i/3ZJi-f ^ 

R 7 ^HXfiCi -C 4 r;i^;w-e& ; 

R8 tfC\ -C3 T^^r^tr^oT^tC J: 19 NR5 r6 titz i> <DX 

$>*) ; 

R 9 ^rio^ ^Kh-h^mz^-f^ t z^^mmmT-t-m^^^x, e 

n«jv^;K e-^'J^V. -=e;l/7 * V /Iii4 -N (R 12 ) - v — 
ML, i^-e±fe^tiJ#^m: 19 Ci -C 4 7^*;K Ci -C3 TiVn^y 
, NRl3Rl4X(iCONRl3Rl4-eg^$n ; 

Rll^H ; Ci -C3 T)^^^X$>^xm^^X ^ 7i-;UTrg#|£;ft7c&<7) 
; (tFnJfy) C2 -C3 t;i^^ ;XfiCi -c 4 r s -i )vxh *) ; 

R12t5 ? H ; Ci -Cq T)V*c)V ; (Ci -C3 T^n^rv) C2 -C6 T^^r 
;i/ ; (UFa + y) C 2 -C 6 Tfr**; (r13r14n) C 2 ~C 6 T)V*)V ; 
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(R13R14NOC) Ci -C 6 T;U^t;I/ ; CONR13R14 ; C SNR13R14 ; X 
JiC (NH) NR13r14-t*£>!9 ;^LT 

R 13i: r14^j£vHI®31LT, H ; Ci -C 4 T^*^ ; (Ci -C3 TJl/n 
C2 -C4 T^^r^;X(i (fcKn^v) C2 -C4 t;u^;ut*^>^ 0 I 

[1**^81 mmmm^ammtiK 10-10 omg-e**, »^7t: 

£cGMP PDE5If^fffl 0 

[If ^ 1 1 ] Hi)fBPl«J<7) B 5-5 0 0 mg-e* & , gft;££ 9 X 

(± 1 0 ICfS^cD^fflo 

[it ^ 1 2 ] m&m&Mti*, 1 0 0 ^fr&rnK ic 50 ^tt^, if 

3] mriBia*#i**, 1 0 0 i ^^m^m\t^-n>, tmm 
9~i2 <?>v>f^ 1 y%iznme>mm 0 

iw^f 14] mnm&m&. &t<o& o) : 

[ft 2] 
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Ri ; Ci -C3 T)\<*)V ; Ci -C3 ^-y)V^rur)V^)V ; XiiC3 

-C5 y^DT^^tif) ; 

R2 j&*h ; Ci -C6 7^ + K-*oti^:J:0C3 -C6 '>?oTW 
T*W&ZHtzi><D ; Ci -C3 /N°--7;v^nr;i/^r;i/ ; XfiC3 -Ce *>*nr 

R3 t&?Ci -C 6 TJ^K^otS^Ci 19 C3 -C6 y^nTWCi 
tfc$*L£ ; Ci -C6 ^'-7;vtn7;^f ; C3 -C5 y^orHiK 
C3 -C6 r^^-;v;XfiC3 -C6 T^*-^-^ 19 ; 

R4 ^Ci -C4 Tfr^fr-e&^XWi&iZX I) OH, NR5 r6 f CN, CO 
NR5 R6 X(iC02 R 7 -effi&£*ifc & <7> ; C 2 -C4 TiH-^otJ| 
^:i"}CN, C0NR5 R6 3ZjiC0 2 R 7 -Cg&StUt&O ; C 2 -C4 T 
;i/#y -i )VX~$>oXWi^£. ^ NR5 r6 x*W$k%fctzi><n ; (nKn^v) c' 

2 -C4 T^;K^ot^i:J:*)NR5 r6 -eg&£ *i£ <£> ; (C2 -C 

3 7;^+y) Ci -C 2 r;i/+;v-cabor^|r^tc«t ohx*±nr5 r6 -eg 
i?W:^;CONR5 R6 ; CO2 R 7 ;^d;nr5 r6 ; NHSO2N 
R5 R6 ;NHS0 2 R 8 ; SO2 NR9 R 10 ; JUt7 f'JyiK feTV 

tzi><ox*$>*) ; 

R5 £r6 ^j:wc$UaLT, H3UiCi -C 4 *)VX$>2>i)\ XltZti 
y\ ^e/u?* y 4-N (R 11 ) -^7y-;Hi±^ ^ ^v*-;K^i^I 
r 7 ^HXt±Ci -C4 t;i/^t;wt?*«) ; 

r8 ^ci -C3 Tfr*fl'-c$><Dxm&fci: *) nr5 r6 -cg& $ ti tz i> <n x 
**> ; 

n'jy^;w, tf^vvV, «=e;w7* 'J yxt±4-N (R 12 ) -tf^v-^fc 
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ML zz-c±tzmm§^izx 19 Ci -C4 t;i/*;k Ci -C3 tju^ + v 

, NRl3Rl4x(iCONRl3Rl4-eg^^n ; 

Rll^H ; Ci -C3 T fr* -oxm&l- i *) 7x^;i/tlf?^/:^ 
; (EFn^y) C2 -C3 t;w^;v;X{±Ci -C 4 T^ii J 4 ;w-e& «9 ; 
Rl2^?H ; Ci -C 6 T)V*)V ; (Ci -C3 T^n^y) C2 -C6 T^* 
(tKn + y) C 2 -C 6 7J^^ ; (R13r14 N ) c 2 - C 6 y;u*;v ; 
(r13r14 N qC) Ci -C6 T^*^ ; CONR13r14 ; C SNR13r14 ; X 
12C (NH) NRl3Rl4-e& i) ;^LT 

R 13^ Rl4^Sv^C^5lLT, H ; Ci -C 4 T;PJr;l/; (Ci -C 3 T)Vu 

^ry) C2 -c 4 7;i^;v;X(i (tKn^v) C2 -C4 tjw^-c&^o I 

K£^WiZtihit^JL\±mMtLX%*m-Zti&Z<Di&X&h^ f**59~l 3 
[11*515] fiISia«^J^\ ^T^7^X(il§lSlt LTft#£n£ 

-e<7>ire&&, 1**59-1 3^v^-rn^i^t;|E«c7)^fflo 

[1**5 1 6 ] mm&mM<D b mmtK 10-100 m g -e& & „ 1**5 1 
5 iztm^mmo 

[i**5i 7] fMMtt^^t^iiltt^iit'&M'C^o 
±R£^^ ^ffiX(i^tt«^S<7) cGMP PDE5 tmM ^H--f 

[»M1 8] huIEISWJt^ ®LU%L^ZtiZ>, 1**51 7 KfE««>:£i£ 

o 

[1**5 1 9 1 mTlSPIWJ<7) B 5- 5 0 0 mg-e^) £ . If *5 1 7 

[1**52 0] iuiEiawj^\ 1 0 o-rs^^mmz 1 c 5 o£^i-<2>> m 

*5 l 7 CSfw^So 

[1**52 1 ] mmmmrf, 1 0 0 <t ^^v^^jt^^r-r^, 1**5 

1 7 ^fSKco^-^o 

[1**52 2] fjiEIS*W\ &T<D&. (I) : 
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[ft 3 J 




(I) 



Is**, 

Rl ; Ci -C3 T)V*)V ; Ci -C3 /<-7^n7W ; 3UiC3 
-C5 v^nT;v^r;w-e*«5 ; 
R2 -hm ; Ci -C6 T^^-e&oT^KJ; C3 -C6 ">^n7m 

-ee&stifc&o ; Ci -C3 /<-7Wn7^^ ; 3m C3 -Ce ->*nr 

R3 tfC\ -C6 7i^;K^ot^CJ;t)C3 -C 6 *>^n7HKI 
j&^tifc&O ; Ci -C6 /<-7HD7W ; C3 -C5 i/^D7W; 

C3 -C6 r;v^--;v ;Xt±C3 -Cg T;v*-;v-e& ; 

R4 ^Ci -C4 T^^-Cabot^CiiJOH, NR5 r6 f CN, CO 
NR5 R6 XtiC02 R 7 -ce&$*l ; C2 -C4 7JH-K«*otS 
^:i*)CN, C0NR5 r6 X(iC0 2 R 7 ttftSn^tO ; C 2 -C4 T 
7 >f ;K-JboTi^CJ: 19 NR5 r6 -eatfc£*L/; to ; (t Fo^rv) C 

2 -C4 7;^^otl^i:J: 19 NR5 r6 tttft$nfcto; (C 2 -C 

3 Ci -C2 T;i^;i^&oT*#^Ccfc OHXiiNR^ r6 -eg 
R$n/:io;C0NR5 R6 ; CO2 R 7 ;^o;NR5 r6 ; NHSO2N 
R5 R6 ;NHS02 R 8 ; S O2 NR9 RlO ; Xi*7 tf'; 

rs <hR6 ^£v^:^Lt, HXt±Ci -C4 r>i/*^-e*«5j&\ X(±-eti 
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^;l/-7^';y, 4-N (R 11 ) -\£**?Z?—)]<Xm $ yy-;M^i^i 
r7 ^HXtiCi -C4 r;i^;v"e&*) ; 
£>0 ; 

R 9 ^rio^ ^Kh^^fLK^-r^ t z^tDmrnrnj-t-mizz^x^ e 

n'Jy-JK t^'JyV, ^;i/7t'jyi(i4-N (Rl2) - fcT^y— 
fML, i^TJiffi^fiff^ J: «9 Ci -C4 T;i/^;K Ci -C3 r;vn^y 
, NRl3Rl4X(±CONRl3Rl4-eSm$tt ; 

Rii^ ? H ; Ci -C3 T^*)ix$>^>xm'k^£t) ? ^-^xw&znfzi><D 
; (tKo^ry) C2 -C3 T;i^;u ; XJiCi -C4 T ; 4 )VX*$> V) ; 

Rl2^H ; Ci -C 6 T)V*)V ; (Ci -C3 T^n^y) C2 ~C 6 7;U3r 
/u ; (tKn^y) C2 -C6 Tfl'*^ ; (r13r14n) C2 -C6 Tfr*fr ; 

(r13r14 N 0C) Ci -C6 T/U^r^ ; CONR13R14 ; C SNR13r14 ; X 
liC (NH) NRl3Rl4-e& 0 ; 

r13^ Ri4^{:®iLt> H ; Ci -C4 T)v*)v\ (Ci -C3 t;u=j 
*v) C2 -C4 r;v*;i/ ; X(± (n Kn + -» C2 -C4 T^^-eab&o I 

[IS*^2 4] tfrSBfflftMO affile 1 0-1 OOmgt^^, 2 

3 nte«4<7)^So 

[0 0 0 1 ] 

^H^«±, cGMP PDE5 (tO'J7^^7;-»-t;*^7x- 
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mm Ktnf& ±.mm.WM <omm £ m 1- %> <> 

[0 0 0 2] 

WO9 4/2 8 9 0 2t:it cGMP P D E 5 Pl^J^ttO^^ (M 
E D ) ©Jfrtaj Lt^t^ # ? |Sft ^titv^ (#ff 1 * #fis <7) - 
t) o ^*^tw3gc?§, — ^^^>^v;l/T ? ^'7 -f /U (sildenafil citra 
te) > 1 ~ C C3 - (6 , 7-ytKn-l -*^>u- 3 - 

7"ne;l/-lH-t°7V*n [4, 3-d] tf'J v7>-5-^^) 

^T^*7 (Ml) CRISIS *U MEDCMJiltiU^^TV^o 
[0 0 0 3] 

[0 0 0 4] 

»*S*«tt, *«Ofl»ifiW "To ^fc«Rfc¥tt<a«IW***JK«> 

[0 0 0 5] 
[0 0 0 6] 
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J|fM2 0 0 1 - 1 2 2 8 0 3 It, y;Vf f ^;^^tr c GMP P D E 5 IS« 
[0 0 0 7] 

N.K. Jain et al., Brain Research 909 (2001) 170-178 l±i/)l>r f i-7 -f 

> Mffimw-gm iz te^xtmm-gm *oftHsab*i±; ^^<no 

[0 0 0 8] 

R. Asomoza-Espinosa et al., European Journal of Pharmacology 418 (2001 
) 195-200 i±i/)l<r*j-y 4 ;ut&«, #L&W^£iS1*££. C ^L-C£-e£><, 

[0 0 0 9] 

T. Mixcoatl-Zecuatl et al., European Journal of Pharmacology 400 (2000 
) 81-87 li, -^^7^^ */W*:*S&Si/L«#£$*#*£rti&, f U 
^^f><, c GMP$MSO|fiS*fii:-C, ^fc^McJ: 0^C/itJL«SS#^5i 

[#lt» 1 ] 
WO 9 4/2 8 9 0 2 

Mm*** 2] 

M2 0 0 1 - 1 2 2 8 0 3 
[^ttXlR 1 ] 

N.K. Jain et al., Brain Research 909 (2001) 170-178 
[«M2] 

R. Asomoza-Espinosa et al., European Journal of Pharmacology 4 
18 (2001) 195-200 
[##lrtt3] 

T. Mixcoatl-Zecuatl et al., European Journal of Pharmacology 4 
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00 (2000) 81-87 
[0 0 10] 

[0011] 

[0 0 12] 
[0 0 13] 

^i>^y;l/ft7^Ki, cGMP PDE 5 IE#£iJ-e£> *K Jfllfft£5Rftffl 
^^OHI^i "Cab * o 

[0 0 14] 

[!$«£«?&-*-£ £#>o3M£] 

#I§IW<7) l (DmUK^Xit, til^cGMP PDE 5Pl#^J^^"tf, # 
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[0 0 1 5] 

HiffBiaWJ(7)Bffl»(±, 5- 5 0 0mg-e& *) , HufSRi.*^ 1 0 0i~y^)V 

[0 0 16] 

ftfffiM^Jli, J^T<7):£ (I) : 
[ft 4] 




R 1 7& S H ; Ci -C3 r;i/^;w ; Ci -C3 ^-^^nr;^;!/ ; 

-C5 y^H7iKK"|)l) ; 

R 2 ; Ci -C6 Ti^J^^ot^CJ: «9 C3 -C6 Z/9UT)\/*)V 
X*WMZ*itzi><D ; Ci -C3 /<-7WD7M* ; X(iC3 -C6 ->^7 

R3 -C6 7;KiK^ott^Cj; (9 C3 -Ce y^n7i^Kf 

&S*L7t fco ; Ci -C6 ^'-7;l'tn7i^;l' ; C3 -C5 v^nr^^r^; 

R 4 ^Ci -C4 r^^ot^taiJOH, NR5 r6 > CN, CO 
NR5 R6 X(iC02 R 7 -eem^tL/i^O ; C2 -C4 THiWJbot* 
^a^JCN, CONR5 R6 X(iC02 R 7 -eg&Stl*: O ; C2 -C4 T 
;v*y^;^ot^t:ii)NR5 r6 ^fft^^to; (n Kn^y) C 
2 - C4 7;i/^^-e*ot^t:«}: 19 nr5 r6 -ce&satfcfco ; (C2 -c. 
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3 T^n*-» Ci -C2 T;^;K^oti^i:J: OHXtiNRS R6 -eg 

conrS r6 ; CO2 R 7 ;nr5 r6 ; NHSO2N 
R5 r6 ;nhso 2 r 8 ; S 0 2 N R 9 R 10 ; XI* 7 bf'JvJK tf'J 

(i h >; rv*-;v^;i/-eaboT, f ^)43<o^f tiWI^Ci <9 ^;u-egi&£*L 

R5 «hR6 ^Sv^c^jlL-C, HXIiCi -C4 T^^^t?**^ Xl*^ti 

>\ ^;i/7t'V, 4-N (Rll) - if ^9 v-^Xfi'f 5 /'/-^>f 

j&u zz-c±.m&i*m&^£ *) * ^xtiOH-egm^ft ; 
r7 j&*HXf±Ci -C4 7JV^;vt^ 19 ; 

R8 ^Ci -C3 7iKmoTf^CJ:t)NR5 r6 tfft$ .Ot? 

r9 fcRio^ *tibi!> s *fuzm&i-2> tz^><Dmmw^t—m k&ot. e 

aW— >K bf^VvV, * V / 3Ui 4 -N (Rl2) -k^7y-)H^ 

ill, Cd"C±fB3fe(±*&^n «t 0 Ci -C4 t;v*;k Ci -C3 r/wn^rv 
, NRl3Rl4X(±CONRl3Rl4-eg^$tL ; 

Rii^H ; Ci -C3 7;^;vt*oTi^(:± 19 7x-^ett$^(>o 
; (nKn^rv) C2 -C3 r;w^;w;X(iCi -C4 T)Vij j j )vx°$> t) ; 

R 12 ^H ; Ci -C 6 T)V*)V ; (Ci -C3 7J^^-» C 2 -C 6 7;l^ 
;i/ ; (t Kn + -» C 2 -C6 7i^iK (r13r14n) C2 -C6 T^^; 

(r13r14 N qC) Ci -C 6 T;l^^;V ; CONR13R14 ; C SNR!3r14 ; X 
fiC (NH) NRl3Rl4-e&*) ; ^Lt 

Rl3fcRl4^sv^C3ffi3lL-C, H ; Ci -C4 T^*^ ; (Ci -C3 T)Vu 
^y) C2 -C4 r;i/^r;u;X(i (fcKn^-y) C 2 -C4 7;v*;v-e£>& 0 1 

[0 0 17] 

Z t tfX § . f Lt-eoBfflili, 1 0-1 OOmg-Ci^It^-ClSo 
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[0 0 18] 

(Dm&^&lfZ c GMP PDE 5mMM<7>tizM-t> s &&2tl&o 
[0 0 19] 

mzmWfflVBmmii. 5-5 0 Omg-e&O, l 0 Oty*;v*Ii:i C50* 

tu f u 1 0 0 J: o*v>a^jt*#-r*£fcj&*-e£*o 

[0 0 2 0] 

tfHEia«j»±, ^topS (i) : 



R 1 ; Ci -C3 r;i/^;i/ ; Ci -C3 ;<-7Wn7H* ; X(iC3 
-C5 y^D7^K'*>) ; 

R 2 j& s H ; Ci -C6 7;KJK^ot^CJ: 19 C3 -C6 ">^7HJl' 
T'g^^tL/i^<7) ; Ci -C3 /{-7^tD7^/l/ ; X(iC3 -C6 ">^7 

R3 ^Ci -C6 T )V*)WC$>^xm£-lZ£ 19 C3 -C6 v?n7WCI 
&£*L7c&<7) ; Ci -C6 A-7J^n7;Kf ; C3 -C5 07;^^ ; 
c 3 -C6 t;w^ — >u ; Xt±C3 -C6 T^^r-^-cabO ; 

R4 t& ? Ci -C4 7iKK-|)oti|^(:J: 19 OH, NR5 r6 f CN, CO 
NR5 R6 X(iC0 2 R 7 T'S^^tL/i^O ; C 2 -C4 T^^r-^-C^oTJ* 



[ft 5] 




(I) 



Is**, 



ffitE# 2003-3101939 



mm 2003-053884 



^-v: 14/ 



X *) CN, CONR5 r6 xi±C0 2 R 7 T?fi&£ ft£ £ <D ; C 2 -C4 T 

y-r;v -e&o-c^Kij: r> nr5 r6 -etttJti^ifT) ; (tKo^y) c 

2 -C4 T^^^T^oT^-a-tC J: 19 NR5 r6 fitz i> <D ; (C2 -C 

3 T^3 + y) Ci -C2 7^^;i/t**ott^t:J:l)0HX(iNR5 r6 -^fi 
&S*ifc&<A ; C0NR5 R6 ;C02R 7 ;^n;NR5 r6 ;NHS02N 
R5 r6 ;NHS0 2 R 8 ; S0 2 NR9 Rl0;Xli7x^;K fcfUyJK tfU 

fi h 'JT^-HK^ot, ^cD^OV^-f ti/^if^C i ^ ^f;i/T*lt$tL 

R5 hR6 ^5>>h$uZLT, HXtiCi -C4 T;u*;i/-C&£ri\ ZEJi^ti 

^jv7i'jy, 4-N (R 11 ) - v-;vX(i-T ^ ^v*-;W 
$;u id-c±ia*i±»^tcj: 19 y^XfiOH-cemsti ; 

R 7 tfHXitCi -C4 rn>* ; 

R 8 /6 ? Ci -C3 7;^;l/t*oTi^CJ: 19 NR5 r6 Tg|fc£ i> <DV 

M ; 

n'Jy-;v, fcf^'jvV, ^iV7*'jyili4-N (Rl2) -k^7-/-iH^ 
ML, - - ~c±tz&itm&i<~ =fc 0 C 1 -C4 r;i/dr;p, Ci -C3 r^n^fv 

> NRl3Rl4x(±CONRl3Rl4-eg^^tt ; 

R n ^H ; Ci -C3 7^+^t*oT^CJ: 0 7x-;vti^$tL/:^ 
; (t Kn^-v) C2 -C3 T;v^;w;3l{iCi -C4 y ^ *) ; 
Rl2^H ; Ci -C 6 T)V*)V ; (Ci -C3 T^n^v) C2 -C6 T^^r 
(KKn + y) C2 -C6 T^^r^ ; (r13r14n) C2 -C6 r;i/*;v ; 
(Rl3 R 14 N 0C) Ci -C 6 T^^;W ; CONR13R14 ; C SNR13r14 ; x 

tic (nh) NRi3Ri4-e* 0 

r13^ R 14^£v»na>5£ Lt, H ; Ci -C4 T)\<*)V\ (C\ -C3 7^3 
^fy) C2 -C4 r;v^r^;X(i Ko + y) C2 -C4 T;v^r^T^^ 0 I 



miiEi(#2 003-3101939 



#M 2003-053884 



^-v: 15/ 



[0 0 2 1] 
[0 0 2 2] 

^'ftiiw^ n is r (i , #tt*R«M& is v » * & 
Mt*oT, _tffiB#^ &*X*±&tet£**3&*0 cGMP P D E 5 Ifilr 

[0 0 2 3] 

frsaffi*#J^0ffl*tt, 5-5 o omg-e&*?> i o.o i-y *;Wfe8tK i c 50 £ 
tU fit 1 0 0 <£ t)M^M$iitZG1r&Z.t&X^2> 0 
[0 0 2 4] 

itufSIM^m, jslto^: (i) : 

[It 6] 




R 1 rt ? H ; Ci -C3 T)V^)V ; Ci -C3 /*-y )Vjrur ; XfiC3 
-C5 y?D7;^K'*t) ; 

R 2 7& ? H ; Ci -C6 T^^;VT*oT*&^tC «£ 19 C3 -C6 v^nr^^r^ 
T-fi&StLfcfc?) ; Ci -C3 /<-7^nr^ ; X(iC3 -C6 nr 

R3 t5 ? Ci -C6 TA'*fr-e$>oXMk&lZX *) C3 -C6 y^TiKKl 

tflfiE#2 003-3101939 



#iS 2003-053884 



^-v: 16/ 



fe£tifzi><D ; Ci -C6 A'-7^tn7JK;p ; C3 -C 5 y^D7;H;v ; 
C3 -C6 r;i/^r-;w ; XfiC3 -c 6 r^^r-;wr**i9 ; 

R 4 ^Ci -C4 T^^r^oTil^Ci^OH, NR5 R6 , CN, CO 

nrs r6 xf±co 2 R 7 -eg&$*Lfcfco ; C2 -c 4 r^t-w*otJ| 

£-KJ: i9 CN, CONR5 r6 ^{iC02 R 7 -eflMfeSfLfc&O ; C 2 -C4 T 
^*/^;v^ot^:J: i) NR5 r6 tt/z ^> o ; (tKn + y) C 

2 -C4 T^^r^oTJi^ia^NRS R6 tit? fitz i> <D ; (C2 -C 

3 Ti^^y) Ci -C2 7;^iK"iboT^i:J; 19 OHXiiNRS R6 t?g 
ft$^io;C0NR5 r6 ;C02 R 7 ;ad;nr5 r6 ; NHSO2N 
R5 r6 ;NHS02 R 8 ; SO2 NR9 RlO;Xli7x-;K k''Jy>, tTU 

R5 tR6 ^SvHi^tzlLT, HXfiCi -C 4 T^ + ^-C**^\ Xii^tL 

/, 4-n (r 11 ) -tf^9 v-^3Ui>f ^ y/-^>f^i*f 

R 7 /6 ? HX(iCi -C4 T)i'*)\s'C$>t) ; 

R8 ^Ci -C3 7^ + ;K^oti^i:J: <9 NR5 r6 t?1t!fc£ *l£ & <0t? 

&«9 ; 

R 9 tRio^ ^nh^mz^-r^ t zzommmi-t— hk&o-c. e 

n'jy-;K tf^VvV, t;i/7 * 'J y Xfi4 -N (R 12 ) -\£<*? 

SJ&U Z-ZX^Umitm^KX «9 Ci -C4 7^^r^, Ci -C3 T;W3^rv 

, NRl3Rl4X(iCONRl3Rl4-egm$tt ; 

R n ^H ; Ci -C3 Tfr^-frX&^XWs&^Z >9 7^ — )VXW.&Ztitz$><7) 

; (t Kn^y) c 2 -C3 T)i>*fr ixitci -c 4 r;v*y^^-e*i) ; 

Rl2^?H ; Ci -C6 T)V*)V ; (Ci -C3 7;^^-» C 2 ~Ce T)V* 
)V\ (fcKn^rv) C2 -Ce T^^r^; (R13R14N) C 2 -C6 
(r13r14 NO C) Ci -C 6 T;V^t;U ; CONR13R14 ; c SNR13R14 ; x 



tU8E# 2003-3101939 



<&m 2003-053884 



^-v: 17/ 



f±C (NH) NRl3Rl4-e&i9 ;fLt 

R^t R 14 ^51vHi^3ZLr, H ; Ci -c 4 r;i^;u ; (Ci -C3 r;^ 
C2 -C 4 T;l^;v;3lfi (tKn^y) C2 -C4 T^^-e&^o I 

[0 0 2 5] 

dt7& ? T*#, fLtfOBMi^ 1 0-1 0 0mgt**-?>it^-e|^ o 
[0 0 2 6] 

^H^CiStt^^ii^ c GMP PDE 5lfi#$iJti> J^TO^ O : 
EP-A- 0 4 6 3 7 5 6 4 , i:W$$^^5VD [4, 3-d] b°'J5v> 

- 7 - :* y ; EP-A-0 5 2 6 0 0 4 t £ titz fcf 9 V*n [ 4 , 3 - d ] 
feT V ^ v > - 7 - * > ; ai^#l^mM^W0 9 3/0 6 1 0 4^:H^$ftfc 
e^'Vn [4, 3-d] fef'J ^ v>- 7-*> ; BBUB^mH&KlWO 9 3/0 
7 1 4 9^i:^$^;Itfre7Vn [3, 4-d] tf'J 5 v>- 4 > ; 
i^tBI&HWO 9 3/1 2 0 9 5 ti:n*$tLf;^tv*'J >-4-*> ; 
HI^FlfmR^HIWO 9 4 / 0 5 6 6 1 4 1 KBBtf $ tifc fc? <J K C 3 , 2 - d ] £° 
>; *Jy-4-*y ; B^^WH&BBWO 9 4/0 0 4 5 3 tpKM^Sfifcey 
y- 6 ; S^i^mS^rawo 9 8/4 9 l 6 6 *?\z.wm&fl.ti\Z s 5Vu 

[4, 3-d] Vf'J ^ v>- 7 ; SRJ^tBR&WWO 9 9/5 4 3 3 3 
^KHJ^SfLfckf^Vn [4, 3-d] t°'Jv/>-7-t>;EP-A-0 9 
9 5 7 5 1 fi:g3^§^e7V*n [4, 3-d] tf; ^ v>- 4 ; mm 

t^mS&BWO 0 0/2 4 7 4 5* t:^$^fef7'/n [4, 3-d] bf»; 
* v>-7-^> ; EP-A- 0 9 9 5 7 5 0 4 1 KBH^ $ *t£ v"n [4, 3 

- d ] tf ^ v> - 4 - * > ; ai^#itmii^r^wo 9 5 / 1 9 9 7 8 *> km^ 

$tL/:AifttKnii7yV (2' , 1' :6, l]fc?VK[3, 4-dW> 
K-;v- 1 , 4 ; E P-A - 1 0 9 2 7 1 9 XtfSIBtfttffiK^WWO 

9 9/2 4 4 3 3 ^i:H^$*L3t>f^V [5, 1-f] Cl, 2, 4] h'J7 

; ^^na^s^mR^rawo 9 3/0 7 1 2 4 4»cr^^tL^2^ 



miE#2 003-3101939 



Wm. 2003-053884 



^-vl 18/ 



[0 0 2 7] 

mmmmm/^mwo o 1/271 1 2^Km7r^Ktz\£yyu [4, 3-d 

] tf>; ^ yy-i-*y ; SP£#!^miI^wo 01/2711 3 ^^m^^it 
fzMyVu [4, 3-d] t''J^y>-7-t> ; EP-A - 1 0 9 2 7 1 8^ 
^mTT^fitzjt^RlfE P-A- 1 0 2 7 1 9^H^^^tL7t:jt-&tJ IEP- 

a - 1 2 4 1 17 0 ^cp^^^s^ft^ ; iMmra^wo 0 2 

/O 7 4 7 7 4*KIS^$*i*:7;l'*;i' • X;l/*><k^«j ; SI^#lttti^^W 
0 0 2/0 7 2 5 8 6 4n::M^£*i7^b^tJ ; SRHRfI^WR&MWO 0 2/0 7 
9203 tHcM^£*Lfcfl:£1& ; 3fc^@l^#l^ffl02rliwo 02/07431 

[0 0 2 8] 

tr : 

[0 0 2 9] 

1- C [3 - (6, 7-ytKn-l-^f;i/-7-t^fV-3-^ntf;l/- 
lH-tf^yn [4, 3-d] fcf V ^ v>- 5 -4-x^v7x^ 
) -4 -*^e^v>fc LT*>*n£*i£ 5- C2-ih*~>- 

5- l -t°^7y-^^^*-^) "7jc — -l-^;U-3 

6-yt Kn-7H-t°7 V n [4, 3-d] fc?'j^v> 

- 7 (sildenafil) (E P - A- 0 4 6 3 7 5 6 £#J&<?5£ t) ; 

[0 0 3 0] 

5- (2 -j. h 5 -^^7 * i ; y r-t^-zi'Ti— ;w) - 1 3 

-n-yntf;u- 1 , 6 - V Kn - 7 H - fcf 7 Vo [4, 3-d] tf'^yV 

- 7 - * > (EP-A-0526004 £#JHC9 ; 

[0 0 3 1 ] 

3 5 - [5- ( 4 -xf ^ y > - 1 - /f -2 

-n-yn^y7xx;i/) - 2- (b?V 2 ->f ;V) ;*^;V-2, 6-v 

fcbfE# 2003-3101939 



^-v: 19/ 

*y (WO 9 8/4 9 

( e v y - 2 - -y & 
d ] tf v ^ v y - 7 - 

4 )VX — -2 
— ( C (1R) — 2 — * h^v- 1 v>-3-^ 

-2-^^;>-2, 6 -yt Ko- 7 H-fcf^Vn [4, 3-d] t°'J 
>- 7 -*><b LT££D<bti& ( + ) - 3 -jl^-jv- 5 - [5- 
^9 v>- 1 ->f )V7.)],*~)V) -2- (2-^h^rv-l (R) -^f^xb 
*v) tf'Jy>-3-^V] -2-ytf-;^-2, 6 - yt Kn - 7 H - fcf^ 7n 
[4, 3-d] t°'J^y>-7-t> (W0 9 9/5 4 3 3 3 S:#lOifc) ; 
[0 0 3 4] 

1- 1 6 -z- F+y-5- [3-J-^;v-6, 7-yHKn-2- (2-^h 
^ryxf^) -7-t^V-2H-l:7 7n [4, 3-d] \£V ^i?y - 5-4 
*0 - 3 -fcf'J i?)V7,)V*~)V\ - A-z-f-frM^Vy h LXi>ft\bti& 5- 
(2-xK->-5- (4 -xf^^7y*>- 1 -Y;l/^;l/*x;i/) fcfUv> 
-3-^T^] - 3 2 - (2-^+yxf;vj -2, 

7H-t:7 7*n [ 4 , 3 - d ] tf V < v > - 7 - * > (WO0 1/ 271 13, 

^»J8 £#hs ; 

[0 0 3 5] 

5 - (2-i so-7h + y-5- (4 -xf;m>7y>- 1 ->f fl^/l/* 
tf'j v>-3 ->f ;u] - 3 -.x^;v- 2 - ( 1 *-;n^*»j v^- 4 - 
-T;v) -2, 6 - yt Ko- 7 H- t?^ 7n [4, 3-d] tf V ^ y>- 7 
> (WO 0 1/27113, Hi&flfl 1 5 Sr#HB.O CI t ) ; 
[0 0 3 6] 



4f ffi 2003-053884 
tKn-7H-li77D [4, 3-d] tf'J^v>-7- 

l 6 6 «r#JH*>£ t) ; 

[0 0 3 2] 

3-x-^;l/-5- [5- (4-xf;m^7y>-l- 
- (2-^h^ryxh^y) h?>j 3 ->f ;i/] - 2- 

) ^^;w-2, 6-yH Kn-7H-t°7 7n [4, 3- 
* y (W0 9 9/5 4 3 3 3 Sr#jS<0 Z t) ; 
[0 0 3 3] 

3 5 - 15- [4-xf;Ptf/<7y>-l- 



ttiffi#2 003-3101939 



mm 2 0 0 3 -0 5 3 8 8 4 ^- v : 20/ 

5- (2-if^fy-5- (4 -if ;kt°^7v> - 1 -^f tf 
'Jy>-3-'f^ -3-xf;p-2-7x-^-2, 6 - v £ Kn - 7 H - k: 
7V'n [ 4 , 3 - d ] tf U v>*>-7-t> (WO 0 1/27113, H»J 6 
6^#BS(7)^«h) ; 
[0 0 3 7] 

5- (5-7-bf )V-2--7°u\£)V-3-\£V -3-xfjV-2- ( 

1 ->f V7°n t?;i/- 3 -7-tff -2, Kn-7H-ti7 7n [ 

4 , 3 - d ] tf 'J ^ v > - 7 - * y (WO 0 1/27112, HJfcfll 1 2 4 
hb^) it) ; 

[0 0 3 8] 

5- ( 5 -T-fef;V- 2 --7' h 3f v- 3 - tf U v — ;V) - 3 -if;U- 2 - ( 
1 -j.^- 3 -r-tff -2, 6-ytKn-7H-t 0 7V*o [4, 3 

-d] fc^ 5 7-*> (WOO 1/2 7 112. H»Jl 3 2 £#J8tO£ 

fc) ; 

[0 0 3 9] 

(6R, 12aR) -2, 3, 6, 7, 12, 1 2 a-Mtt Kn-2-^ 
f;W-6- (3, 4->fl/>yt^fy7x-^) tf9vV [2' , 1' I 6, 
1] tf »; K [3, 4-b) >f>K-;l/-l, 4-v*> (tadalafil, IC-351, C 
ialis (jggl)) , "tfcfc*,, Sl^frffiK&HO^Jtfll 7 8 <h 9 5, sfctWiHife 
081, 3, 7&cr8KtB*Offc£-!»; 
[0 0 4 0] 

1 - C [3- (3, 4-yt Ko- 5 -**f-fr- 4 -t^rV- 7 -:/n 

5 ^7 [ 5 , 1 - f ] TX- F'J7y>-2-^^) -4-x^y7x-;i/] 

-4-xf jHf^ 7 y>tLti^f)ti-S2- [2-xfJp y -5 
- (4 -if - y > - 1 - ^f;v- 1 - x;p*x^) -7xx^) -5- 
^f^-7-7nif;v-3H->f^7 (5., 1-f] Cl, 2, 4] h'jTv 
>-4-^> (vardenafil) , 1~ B^#ftmM^P?BWO 9 9 / 2 4 4 3 
3 <7)H^J 2 0, 1 9, 3 3 7. ^3 3 6 KfSM^it^o 
[0 0 4 1 ] 



aJSEJRF 2 003-3101939 



mm 2003-053884 



^-v: 21/ 



mmmwrthm&mwo 93/07124 (nmmm 1 1 ^tm^it^m (eis 

a I) ; 

[0 0 4 2] 

RotellaDP, J. Med. Chem. , 2000, 43, 12574 , ^ffi«<7)'fb^ 3 Mt^tJ 1 
4 ; 

[0 0 4 3] 

4- (4-^nn^>v;ix) T ^y-6, 7, 8-h'J^^y^yy'J>; 

7, 8 - vfc Kn- 8 -t*7- 6 - [2-yn^y7x^^] - lH-^f 
^ [ 4 , 5-g) Stf 1- [3 - Cl - C (4-7i^n7x 

-7, Kn-8-t + V-lH-^ <T/ [4, 5-g 

] ^r^-V; >- 6 ->f -4-7"n^y7x^) *W^y7U% 
[0 0 4 4] 

##&9lKi3^T*ffl&'ft&<9?>f -7°<7)c GMP PDE 5Pfl*^J{i, &T<r>i>(D 
4r^-tr : 

4-7D€-5- (kf'J -/) -6- [3- (4-y-nn?i- 

-yn^y] -3 (2H) MWV J y \ 1- [4- [ (1, 3-^>V 
yt^v-;v-5-^;Mf;v) r^jj-y] -6-^nD-2-+;7'j^] 
_ 4 *y -J- h 7 Ail ; ( + )- c is-5, 6 a 

, 7, 9, 9, 9 a-^iftt Kn-2- [4- ( h 7 n y -7x 
-;V^f;v-5-^f;v-y^n^>b-4, 5] <Y5*V[2, 1-b] 7'J 
> - 4 (3 H) * y ; 77XD •>')> (furazloci 1 1 in) ; c i s 
- 2 -M->;V- 5 -* ^f-)V- 3 , 4, 5, 6a, 7, 8, 9, 9a-*?n 
KDy^n^yf (4, 5] ->f (2, 1 - b] 7°'J >- 4 ; 3 - 

T-b?-;U- 1 - (2-v^n^>v;v) - 2 -7°n > K-;i/- 6 -fjfrtf 

^yp-b ; 3-7W-1- (2-?on^>y>) — 2 — "7°n kf ;W > K 
6 -*;v*>yL/- h ; 4 -7o^- 5 - (3 - 1? v^y f;u7 5. y ) 
-6- (3- (4 -y nn-7i-;w) 7 5 n,f^ry) -3- (2H) \£*)jr*JS> 
; i-y^;i^-5- (5 -*)V7 * 'J y r-bf-^- 2 - n -7'n^y7x^;i/ 



ffiaE#2 003-3101939 
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^-v: 22/ 



) -3-n-yntf;u- 1 , 6 - v H Kn - 7 H - k?7 7n (4, 3-d) fcfV 
v/>-7-t>; l- [4- [ (l, s-^ovyt^v-^-s-^v^f 

T^y] -6-^Do-2-*t , / , J-^] - 4 -fcf^'J 
^ / j- h AJta ; Pharmaprojects No. 4516 (Glaxo Wellcome) ; Pharmaproje 
cts No. 5051 (Bayer) ; Pharmaprojects No. 5064 (Kyowa Hakko ; W096/26940 
*^%<DZ.t) ; Pharmaprojects No. 5069 (Schering Plough) ; GF-196960 (G 
laxo Wellcome) ; E-8010&c^E-4010 (Eisai( ; Bay-38-3045 & 38-9456 (Bayer 
) ; FR229934^.U f FR226807 (Fujisawa) ; 3kOHcSch-51866 0 
[0 0 4 5] 

[0 0 4 6] 

v^-r : tifrm*<v c gmp p de 5 m^M^m^mt, -xwrnM^^nm 
1*. rjdu ixm, nwMm^*wm^&ztK±vmm^ikfc-fz>z-ttfx£z> 

o 

[0 0 4 7] 

^L<(i, cGMP PDE5It^J(±, 1 0 0ty^^*lC, 

L<ii, soty^e^ic, £Mc£?£L<t±. io^-y^e^*iM^. I c 5 q 

[0 0 4 8] 

cGMP PDE 5lfi#3in;ov>T<7> I C 50 ^i(i. Sf3l£ ti£3:itJcK*c<W& 
LT. #IxJ£\ EP0463756-B1 WE P0526004 -A1 
izum ?*itv^J:^:LT ilj^-f- £ ^ <h § £ 0 
[0 0 4 9] 

L < fi, ^l&HJ^ffiffll-^ c GMP PDE5[a$^J{±, PDE5if[: 
o^TM^fe^&^o L < fi, ^ftMi, 100J:»)*iv>, J:i9$f^L< 
(i, 3 0 0 i^l^PDE3Wtt-i)PDE5(7)I^ttil:^io 0 i^tL 
<f±, ^*if>(i, 1 00<t«9^c#^. J: L< f23 0 0 J: <9tv§&> PDE 



mtiE#2 003-3101939 
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^-v: 23/ 



3 t PDE 4«m#K**1-£S*W£Jt«rfco 0 
[0 0 5 0] 

-2> 0 S.A. Ballard et al., Journal of Urology, 1998, vol. 159, pages 2164- 

2171^#BS<7)^ to 

[0 0 5 1 ] 

M<-<£ZtK, cGMP PDE5M^k #lx.fi\ v ;V x 7 l , £ 
[0 0 5 2] 

cGMP PDE5 ti > Hm-e&tt & - t § £ h ifr* is 

[0 0 5 3] 

Wx.tf, cGMP PDE 5ffl*SJ»±, f£#J> #7°-fe;K /MP. x'J^y^K 
11-, 3c^-Xli«ll»ftffiatffli-&^:*!)tc, ^fXlitfeSRttLt^ 
[0 0 5 4] 

^AXfTl'-F, Xf7'J>g, -t U Y-BLTfPfr? %^£*t& 



ffiSE#2 003-3101939 



#11 2003-053884 



^-v: 24/ 



[0 0 5 5] 

f&W/Xfi^'J ^rv^WCO^Tfi, $P^«OcGMP P D E 5 PlW$lJf±, ffi 

-e *i «b <Dm^ t m.^ z^t &x # & 0 

[0 0 5 6] 

cgmp PDE5ia«j(±, ttz, &mn. Mz.i£. »jrf«3, mn£ 
w^»»fMij: <t ffi$n-So *mmi*. &E%m&. mm 

[0 0 5 7] 

Z.(DXo^m^Kmf^ c GMP PDE5PlfMi^li, 

Tab* -9 t&«, 1 B 3 lUS-e<7)^-^-Hov^T(i, 1 - 5 0 OmgOftHft 

GMP PDE5(0BfflIl/^iHi, 1^ 5 - 5 0 Omg ( 1 EIXli4MSH5c-5-"e 
) X$)?>0o isfr7*1-y4)V (sildenafil) OSJr^Kti, ftt Lv^ffl 
if±> 1 B 3HIit^t &.1£<7)-C§£ 1 0~ 1 0 0mg<7)fSHF*I-C&&o 

L^^f>. mm<ommiz, ^-r&mmitzx^xfc&bbti&miox&zi u b 

[0 0 5 8] 

LT. #!Jx.f£\ cGMP PDE 5ia^J<7)|^JX(±*-7 0 -t^{i, 
SDT. — j£K l«(i2li^±(7)^(7)/iA6H. rS-tt-fb^cO 5 ~ 2 5 Omg ( 
FUxJ£\ 10-10 Omg) ^ttt^-t^ti^o tC^<, [SBf^^OB 



tBIE# 2003-3101939 



#fig 2003-053884 



^-vl 25/ 



[0 0 5 9] 

cGMP PDE 5lffl«3>Jfi. ifz, M-V&lH i fzWR Atz £ -?x&5-1r Z> Z t 
&X£, $tm&MJ ^7- (inhaler) Xfix/n v>P|ift40lt 
^ flnEE#££, Rtff^Xfi^r^+P- (n e b u l i s e r) frh. M 

y^nnfh77;vtnx^>, n Kn7;i/tn7^* 0flx.»f, 1, 1, 1 
, 2 -x h 77;^nx^ 1 , 1, 1, 2, 3, 3, 3, - ^ y * "7 ;v * 

T, c GMP P D E 5 ISW#JOv#«J±M^$t£^*1-£ - fc**t?§, CltUi 
, SfcK.'ttak 00x.tf, v;nf? > h 'J t!/x- h fc-^l-*.! 
>f >^9-Xli>f >^-7P-^ (insufflator) K^ffl $ *i& # :At 
W^-fVyy (Wx.lf, -tf^>$!0 li, c GMP P D E 5 MftflXEF 

[0 0 6 0] 

(puff) " &£MK&&'t&fcii>(D c GMP PDE5 K*#JW 1 - 5 Omg 
[0 0 6 1] 

x707'K^hU«affliIi> 1 ~ 5 0mg<7)$tHl*I-e^)^^^\ ^ti 
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[0 0 6 2] 

Ztititmiz. cGMP PDE 5lS*#J(i, mmxn^yf')-^^^ 
■r&Zttf-e&Zo cGMP PDE5PI#SJ(±. y>K H Koy;K n-va 

cGMP PDE5SfSiJI±, i^c, UJilf, X^rW^yf (skin pat 
ch) OftfflCioT, ^itXti^^-r^- t t-ClAo 
[0 0 6 3] 

&Jd^itL-C^affli--StCli, cGMP PDE 5lfiW#Jli, #!lx.f£, 
(7)ilW±:m AM*'"???* >, &fe^7 7^, ^nei/^/'jn-^ 

X^TP-K sK'Jxf U^^iJ S^^'7 7^f>, *''jVM-f6 0 

n-va >Xti^ 'J-At t^-CiSo 
[0 0 6 4] 

cGMP PDE5Pfl#^J(i, y^nf^r^h'J^taWffflf-i) 

«?jsjg. WJfflin^/xiiii^^^tt^^at-i, i t^-e i^o mm 

-W> -v^nr*** h 'J JIKW^ffiffl$tL, mmZMl*. WO-A 

-91/1 1 172, WO-A-9 4/0 2 5 1 SRXTWO -A- 9 8/551 
4 8 rififlcSfrifv^o 
[0 0 6 5] 

HfcK. Ut^t^li, cGMP PDE 5[S##J<^n&-^3tf 3 Lv>jg 
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* c t ^-e § * o 
[0 0 6 6] 

cGMP PDE5Pfi«J(±, itz, ^<Difc<Dfe\iMt®.&itX&5-irZ>Zt 

— 4£<Dtzito<D&M* L -t;v^t— > ; ij)Vi/7 a^-^ y^)Vfu y ti 

0dx.U\ 7 A o y ii > ; x > K -b 1 J > 1/ -t 7°^ - © 7 > ^ n - x Ft [/x > 

4 7V— \ ; ifiUfo/hS&RXtftn; hn> if 00 AWT, t P A, u P A, 7 ;v 

*E#k 0!xif, kfv K ; L — Y-^JkSfl3)\s\Z K-/< ; 7-tf;V3 »; 
■r 7--b*iaWJ, #0xJ2\ K* v kf;i/X{±^ fo>f^; C 0 X 2 lfi#3»J ; 7°V 
if^vy ; if/^yy-y ; HSfcStfc^oaik eix.Uk r 5 h 7°f) > ; Ifc-^ 
fD>f ^Jfiifc^J ',RV\ T > 3r 3}- -r > v > -(frffcMS (ACE) IM^rU. #U 
^f-"/';^**^fc,n-6o SfcKiSFi Lv^#J(i. T>^*x >v>-3£ 
ffc»*«:ffi*'t-*'ffc^ ; T>^^-x>v>Hr-/^-T^^rr-^ h ; juy K 
-fe'J > H:^-(7)N0- v>?--trT>? hfficoXK ; ^> K-fe 

tm:, {gjm*£*iJ-e**o >f ^agjE^JXtrfijiiitt^aijo 

[0 0 6 7] 

a £ ^ tr - t £ a ft? -r & ^ 1= -c * z> 0 
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[0 0 6 8] 
[0 0 6 9] 

mmm] 

[0 0 7 0] 
[0 0 7 1 ] 

m^i : ^tt 3 7 iL ^7 mmmm • ^*tjft# 0 tj& • ±r-> if w§ t ^ 

[0 0 7 2] 

m^ -2 : ^14 7 3 a, mi 2 mmm • ^nmm 0 r^^m^^m^ l 

[0 0 7 3] 

, ft# 3 : ^t4 3 o H6SMtim • ^mmmmo mm^mmxiimm^ 

[0 0 7 4] 

: 

_UK/fc# 1 - 3 ti, >UT7? (MU) It 5 Omg 1 ««r**Xti«ttWFJw«flR 
[0 0 7 5] 
[0 0 7 6] 
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o 

[0 0 7 7] 

BM2_L_\Hm& i b# iwe-c, ^uixttsttewai*^^, mm, asust*, 

**X*±«tt^>Sil^BO*^ttfflU ft 2 -3IUfl-e*)o^o 
[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 
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o > 3 055^— i nfwt-, & 2 o - 5 o %um<ommjutm.&i&m t & h ti 

ffSliifwl^ 1/3 - 1 /4 Kis^T, ^XtiStteStSft^^^n^-C 
*Uf±, »iia£tefflKJ:>K tfrfefiBEI«^n^4,, TJfc#ffi3U«tee* • 
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[Kfi] fiiilt K »t & «f wJi^o 
[Mte^m *&mi. cGMP PDE5ffllF*J«r*«li«B*tcS-^-t4 
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■^r [000204343] 
B 1 9 9 0^ 8 J! 1 0 B 

M^/§ B 2003^ 6B19B 

*:M^?*#Eft^*3Tg 2 2#7-^- mmitit? ^ y y tr^ 

B 2 0 0 3 f 8 J! 4B 

m M&m&&\zi%**3TB 2 2#7-^- mmxit? j > v 



mm. 2003-053884 

m m a m m m m 

HcSIJ*-^ [503081298] 
1. 2 0 0 3^ 2H2 80 

m Mn&m*-fifflBm i -3 - 2 i 



